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Why International Soil Moisture Network??

= For cal/val of SMAP satellite-based soil moisture products several in situ
soil moisture datasets are available
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Why International Soil Moisture Network?

= Data from different networks are extremely heterogeneous

= No standardised measurements:

— Different soil moisture definitions (e.g. volumetric, water depth, mass, Soil Moisture
Index, plant available water)

— Different sensors (e.g. hydroprobes, TDR, cosmic ray neutrons , etc.)
— Different installation depths

- Different installation positions (vertical, horizontal) — specifies if soil moisture
measured at specific depth or over interval

- Different calibrations

- Different measurement time intervals, ... ‘., -1 W
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Why International Soil Moisture Network??

Data from different networks are extremely heterogeneous

= No standardised data formats (data type, naming, content, NaN)
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Why International Soil Moisture Network??

= .. and in distribution methods
= Means of distribution (Email, ftp, http)

» Metadata often insufficient and not standardised
- On the SM measurements themselves (Quality flags, sensor details, etc.)
- Additional meteorological variables (P, T, etc.)
- Site information (soil parameters, altitude, slope, land cover/use, etc.)

= [rregular availability: hourly (SCAN) to provision upon request (SMOSMANIA)

So, for a distributed quantitative comparison
there is a need for:

Harmonisation of measurements
Standardisation of data and metadata
Centralised web hosting facility
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Overview ISMN

In situ soil moisture data and
metadata provided by network 1

Data conversion,

In situ soil moisture data and harmonisation Storage in .
metadata provided by network 2 and quality data base Web interface
checking

In situ soil moisture data and
metadata provided by network 3

Query by user
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Overview of networks

MName Country  Stations
= 20 networks T ST '
CALABRIA Italy
CAMPANIA Italy 2
CHINA China 40
CNR-IRPI Italy 4
ICN USA 19
Terrain . 7 = T 55 Y, B c-F 3
TOWA USA 6
. MOL-RAO ‘Germany 2
‘ MONGOLIA  Mongolia 44
o : ‘OZMET Australia 64
IS 4 REMEDHUS  Spain 18
; Former
RUSWET-AGRO Soviet 78
| ‘Union ;
‘ éFormer |
RUSWET -GRASS Soviet 122
! ‘Union "
1 Former _
RUSWET - Soviet 3
VALDAI o l
' Union

SMOSMANIA  France 112
SWEX_POLAND Poland 2

UDC_SMOS Germany 11

UMSLOL Italy 1)
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Overview of networks

?) Global Soil Moisture Data Bank - Mozilla Firefox

File Edit ‘iew History Bookmarks Tools Help
A 0
a2 E

global soil moisture data bank S

. A o - -
o0 Fomdl | R Ghy (o I[jIhttp.ﬂchmate.envstl.rutgers.edu,fsoll_mmsture!

B

|2 Most Visited 5| ZID 5| Heise 3\ ORF
J | ] Global Soil Moisture Data Bank | e

The Global Soil Moisture Data Bank has closed.

All files have been transferred to the International Soil Moisture Network,
http://www.ipf.tuwien.ac.at/insitu/.

Please click here to go there immediately,
or wait and you will be transferred automatically in 10 seconds.

Prepared by Alan Robock (robock@envsci.rutgers.edu)

Last updated on November 18, 2010
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Database design

= Hierarchy: network > o =

PK 1ID: serial

<<Entity>> «|# FK Person ID: integer

Station > data Set Network 0. FK Network Abbreviation: varchar(20) Login Name: varchar(100)
1 PRRABIreviation Bvareliar 28] 1 # Position Name: varchar(100) L i:ﬁw:;;é:v:;i::;:?l:;m
Name: val.'char(lso) Phone: varchar(100)
Ahstrai:t. text Email: varchar(100)
L 3;3:29."3;2:;.(_?%0) Address: varchar(200) ..
. ore one variable a Continant sarchar 100 o Orpmisstion I g
Operational start: date
Operational end: date
. Network Type: varchar(160) 7 A
I e re n e S Access Constraints: text <<Entity>> <<Entity>>
Citation / Reference: text Organisation Task Organisation
URL data: varchar(200) o..«[# FK Organisation ID: integer 0" 1ETPK 10: serial 9.1
URL network: varchar(200) — FK Network Abbreviation: varchar(20) # Name: varchar(160)
. Acknowledgement: text # Role name: varchar(100) Abbreviation: varchar(46)
[ | Language: varchar(1600) Phone: varchar(100)
Charset: varchar(100) Email: varchar(100)
# Original Projection SRID: integer Address: varchar(200)
. URL: varchar(200) 0.
variables at same To——
<<Entity>> <<Entity>>
d e th S station Station Image <<Entity>
1 PK ID: serial H S..% FK Station ID: integer 0. .% 1 0..1
# Abbreviation: varchar(50) # FK Image ID: integer = PK ID: serial =
Original ID: integer # Name: varchar(100)
. Name: varchar(200) Description: text
] D h I X r' Quality Flag: char(1) # File: bytea
Comment: text Creation Date: date
Location: geometry - # Width: integer
0. .+|* Original Location: geometry <<Entity>> # Height: integer
=% FK Network Abbreviation: varchar(20) Cache Station Variables

interval to address _ gt ol
V a ryi n g Se n SO r Cache Station Sensor
pOS iti O n S a n d «SE.":‘IX:’ LJF e o l:igseri.-:::.““:>t

o[

FK Station ID: integer
FK Station ID: integer

FK Sensor ID: integer
PK ID: serial Sensor ID: integer

# Name: varchar(80) FK Depth ID: integer
l I Ieas u rel I Ie n l I Ie O S Description: text # FK Variable ID: integer
Reference Document: text UTC Acquisition Time: timestamp

#

Producer: varchar(100) # Value: varchar(60)
#
#

=
olo|o
|
o
=

*

Type: varchar(100) Quality Flag: varchar(30)
Measured / Interpolation Flag: char(1)
Sensor Postion: varchar(40)

<<Entity>>
Depth —
1 i 1 <<Entity>>
PK 1ID: serial
# from: numeric(12,6) Variable Summary
# to: numeric(12,6) Station ID: integer

Variable ID: integer

Depth ID: integer

UTC Acquisition Dates: timestamp []
Values: text []

RRR

EEEEES

<<Entity>>
Cache Station Depth
—
- FK Depth ID: integer
FK_Station ID: integer <<Entity>>
Station Summary

PK Station ID: integer
Min UTC Acquisition Time: timestamp
Max UTC Acquisition Time: timestamp
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Data harmonization

= Temporal resampling to 1 hour

= All soil moisture measurements are converted into volumetric soill
moisture [m3 m-3]
= No homogenisation over depth

Measured unit Equation used to convert them into volumetric
water content (% volume)

Gravimetric water content

w=M,/ M, O=w-p,/p,
Degree of saturation

s=V,/ Vs O=s-f
Equivalent Depth of Water per Depth of

Soil

D,,=0-4z ©=4z/D,,
Plant available water

PAW=0-0,, 0=PAW+0,,

Water volume ratio
v, =V, /V, O=v,/(1+e)

m SMAP cal/val workshop , 3-5 May 2011, Oxnard, USA



Quality control

= Quality is automatically checked and flagged according to CEOP flags

(GEWEX)

Flag Definition

value

C Reported value exceeds output format field size OR was negative
precipitation.

M Parameter value missing OR derived parameter can not be
computed.

D Questionable/dubious

U Unchecked

m SMAP cal/val workshop , 3-5 May 2011, Oxnard, USA



Quality control

= C: Exceeding range

Variable name Variable range
Soil moisture 0-0.6 m3m™3
Soil temperature -60—-60 °C

Air temperature -60—-60 °C
Precipitation 0-100 mm h?
Soil suction 0 — 2500 kPa
Saturation point variable

= Questionable/dubious (D)

1 Valid soil moisture measurement in combination with a negative soil
temperature (measured at same depth)

2 Valid surface soil moisture measurement in combination with a negative
air temperature

3 A decreasing or stable surface soil moisture content (with respect to the

previous time step) while precipitation is measured

m SMAP cal/val workshop , 3-5 May 2011, Oxnard, USA



Web portal

http://www.ipf.tuwien.ac.at/insitu

n situ SM Network :: - Mozilla Firefox ﬁ i in situ SM Network :: - Mozilla Fir - =8
File Edit View Hstory Bookmarks Tools Hel = T = -
Eonl®d B50 b beamd B B File Edit View History Bookmarks Tools Help
e YC X & (@ pra——— Y .
7 A4 c A Q { [zl http://www.ipf.tuwien.ac.at/insitu/index.ph 7.7 ~ ‘ l“' v Google PI
(5 [B] Most visited —
| [{#f = in situ SM Network :: | + | .T £, Most Visited 3. Aktuelle Nachrichten
~ — —
|||l zin situ SM Network [ +] |-
-
§ A . Welcome to the Data Hosting Facllity of the !
| Welcome to the Data Hosting Facility of the -
f International Soil Moisture Network International Soil Moisture Network 1
Main e i
uanvens R
! Home back to network overview
» Home The Jnternational Soil Moisture Network is an international ) Contributing Networks
» Contributing Networks cooperation to establish and maintain a global in-situ soil ?\ DEeris Country Spain
» Satellites moisture database. This database is an essential means of the VT . Stati 18
5 geoscientific community for validating and improving global esms and Conditions ations : — :
» Conditions of Use satellite observations and land surface models. ) Download Instructions Organisation Cev(ro !‘Ilspano Luso de Investigaciones Agrarias (CIALE)
» Download Instructions ¥ Participate in ISMN Universidad de Salamanca
Soil moisture, which is the water stored in the upper soil layer, Contact José Martinez Fernindez
» About Us p ) About Us
is a crucial parameter for a large number of applications, Website htt campus.usal.es/~hidrus
p D ~hidr
» Contact including but not limited to numerical weather prediction, flood ! Contact Marth Facnindes, ). Caballos, A, 2005. & L moist =
» Imprint forecasting, agricultural drought assessment, water resources S0l Moisture and Ocean = * Imprint 5 artinez-rernandez, J.; Ceballos, A., - Mean soll moisture
t, greenhouse gas accounting, civil protection, and Salinity (SMOS) satellite e Official reference estimation using temporal stability analysis. Journal of
» Newsletter B LG : g Lo Hydrology. 312:28-38
epidemiological modeling of water borne diseases. Therefore, . . B B
_ the societal benefits of the inrernational Soif Moisture Network Variables measured _Soil moisture, soil temperature
(1] are expected to be large. Depth of soil moisture o o0 o oc -
. |\ measurements
SEMmame This international initiative is coordinated by the Global Energy Soil moisture
and Water Cycle Experiment (CEAEX) in cooperation with the _ intruments used Stevens Hydraprobe
Rcei Group of Earth Observation (GEO) and the Committee on Earth Data svaiiability 2005-01-01 t0 2008-12-31
Observation Satellites (CEOS). It is only achievable thanks to Username )
O Remember me the voluntary contributions of scientists and network managers < e
from around the world. Soil Moisture Active/Passive Password
Forgot login? (SMAP) satellite B
No account yet? Register
[C] Remember me
Data Access Forgot login?
No account yet? Register
U | N TU
&5 I
esa 14
RP, 4 SMOS WIEN
< i )
= Done
Done
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Web portal

= Download portal

You are logged in as:

Select Data from Networks
Asia

Australia

@ Europe

North America

in time interval

time in UTC (YYYY/MM/DD)

between

2010/06/12

and

2010/08/11

Select Data by
Latitude /Longitude

Latitude Longitude

south-west
corner

north-east
corner

TUL{ef| SMAP calival workshop , 3-5 May 2011, Oxnard, USA



Web portal

= Network and station info

Map | Satellite | Terrain
) >

OZNET
Abstract: null

Reference: Young, R., Walker, 1., Yeoh, N., Smith, A., Ellett, K., Merlin, O. and
Western, A., 2008. Soil moistire and meteorological observations from the
murrumbidgee catchment. Department of Civil and Environmental Engineering, The Network: OZNET
University of Melbourne. URL: http://www.civenv.unimelb.edu.au/oznet/documentation ! Network URL: http://www.oznet.unimelb.edu.au/
/Soil_Moisture_Meteorological_Observation_of_Murrumbidgee_Catchment.pdf f Metadata URL: http://www.oznet.unimelb.edu.au/m6.html
Status: running

<3

Station: Hay AWS (m6)

Country: Australia %
Operational start:: 2001-01-01 | Dataavailable  Variables measured
Type: project . - tralia soil moisture
URL: http://www.oznet.unimelb.edu.au/ 5N from:2001-09-26 14:00:00  soil temperature
Variables measured Soil Moisture measured at Soil moisture measured with 20081130 130000 S e
0.00 - 0.05 i \?‘é precipitation
.00 - 0.05m X
0.00- 0,08 m ~ Soil Moisture measured at Soil moisture measured with
0.00-0.30 m —_— “J ggg - ggg m
0.27 - 0.57 m g .00 - 0.30 m _—
soil moisture 0.30 - 0.60 m o o~ o 0.30-060m Campbell Scientific, CS615
precipitation 0.41-0.71m C5615' Loy 0.56 - 0.86 m
soil temperature 0.43-0.73m st 0 Hydra Probe Istralia |
soil suction 0.43-0.73m Sl s X 5 -
0.51- 0.8 m =
0.56 - 0.86 m i
0.57-0.87 m
0.60 - 0.90 m

SMAP cal/val workshop , 3-5 May 2011, Oxnard,
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Web portal

= Data viewer

Station: m4
Network: OZNET
30 | ¢ 4 | ” |
AN, M pbdink My
25 | ‘U‘JW"H '#V | \‘\q‘ Ml - S‘.‘NM, # }J
H.'d"\ wf I : \| ™Y
N ‘ -'W‘ L“ |
20 \\ pll l\"l\‘"\vw : :
15| =
10 Bat e |
O‘ Il 1| . i [ A _ [ ald ! |
04Nov 11Nov 18Nov 25Nov 02Dec 0SDec 16Dec 23Dec 30Dec
Select Variables to graph
soil_moisture(m3m-3 * 100)_0.00m-0.30m CS615 LI
soil_temperature(C)_0.45m 6507A j
precipitation(mm)_-2.5m TB4 0.2 mm tipping bucket raingaugej
Change the time interval on the left and m
Cancel |
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Web portal

= Data selection via GUI

time in UTC (YYYY/MW/DD)

from
[2009/07/05| |

- Time Tu We Th Fr
30 1 2. 3
7 8 9%10
14 15 16 17
21 22 23 24
28 29 30 31
nars
Springs  Brawboy
le C“S'Q
__‘,/Uarbﬁry_\’\./
Bungaba T hsow*Memwa
G hical ' 9
- eographical extension 1

\Sandy ] /
Hollgwzmy] Me

Myambgt

g ‘Mools‘r%e!n -
nbindry #ﬁ: bo

lonfe Rule  Linburn

st filans' Stony Creek

y Totnes
Budgee Botobolar Valley
Budgee

Unecnn Man

M SMAP cal/val workshop , 3-5 May 2011, Oxnard, USA



Web portal

= Advanced download via SQL query

SELECT * from dataset dataset

dataset_id
station_id
sensor_id

depth_id
variable_id
dataset_utc
dataset_value
dataset_qgflag
dataset_miflag
dataset_sensor_pos

organisation
Create file organisation_task

query OK, 285712 rows returned
showing first 100 rows

dataset_id |station_id|sensor_id |depth_id | variable_id |dataset_utc dataset_value d.ataseLqﬂangataseLmiﬂag dataset_sensor_pos
237119 3 6 2 38 2006-06-21 23:20:00(-9999 u | Vertical

237120 3 6 2 38 2006-06-21 23:40:00(-9999 u | Vertical

237121 3 6 2 38 2006-06-22 00:00:00-9999 u 1 Vertical

237122 3 6 2 38 2006-06-22 00:20:00-9999 u | Vertical

237123 3 6 2 38 2006-06-22 00:40:00(-9999 u | Vertical

237124 3 6 2 38 2006-06-22 01:00:00(-9999 u | Vertical

237125 3 6 2 38 2006-06-22 01:20:00(-9999 u | Vertical

237126 |3 6 2 38 2006-06-22 01:40:00|-9999 u I Vertical
237127 3 6 2 38 2006-06-22 02:00:00(-9999 u 1 Vertical

2718 2 s 2 m N4 NL 7 N IIN-NN 1 Q999 n 1 Vartiral
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Web portal

=  Qutput: CEOP standards for file naming, data formatting and quality

flagging

Download Details

You are about to Download the following data:
Networks:

OZNET, REMEDHUS, SASMAS,

in Area:

Latitude 40.9964840143779° to 42.22851735620852°
Longitude -6.240234375° to -4.24072265625°

in time range:

from 2009/07/15 until 2009/08/14

Choose Format:
© CEOP Reference Site Data Format (zipped) (View Specifications)
W) Variables stored in separate files (CEOP formatted) (zipped)
) Variables stored in separate files (Header+values) (zipped)

Create File Cancel

Variable name C Missing Final Units/Equations/Notes
format Value
uTC qumal 16 chars  N/A yyyy/mm/dd HH:MM, where MM is 00 or 30,
Date/Time only
TC Actual Dat
'llfime ctual Date/ 16 chars N/A yyyy/mm/dd HH:MM
CSE Identifier 10 chars N/A Fill name with underscores, not spaces.
Referfal_'\ce Site 15chars N/A Fill name with underscores, not spaces.
Identifier
Station Identifier 15chars N/A Fill name with underscores, not spaces.
Latitude f10.5 -99.99999  decimal degrees. South is negative.
Longitude f11.5 -999.99999 decimal degrees. West is negative.
Elevation 7.2 -999.99 meters
Sensor Height 79 -999.99 meters; Height of sgnsor. Positive above
ground level. Negative below ground.
Soil Temperature 8.2 -999.99 Celsius
Soil Temperature 1 char M See Table 5
Flag
Soil Moisture 8.2 -999.99 percent. Volumetric water content.
Soil Moisture Flag 1 char M See Table 5
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Web portal

= Standardisation of metadata
= |SO 19115 and EU INSPIRE

= Qutput as XML

= Any other (US) data
standards desired?

Comprehensive
metadata profile

-

Community
Profile 1

Core
metadata
components

Extended
metadata

indows Internet Explorer

\Documents and Settings\wd\lLocal Settings\Temp\Metadat:

—
U U v Lé C:\Documents and SettingsiwdiLocal Settingsi TempiMetadata-2.xml

Eile

*

Edit View Favorites Tools Help

e ’ e C:\Documents and SettingsiwdiLocal SettingsiTempl... ] ‘

<gco:CharacterString>ISO 19115</gco:CharacterString>

</gmd:metadataStandardName:
- <gmd:metadataStandardVersion:

<gco:CharacterString>IS019115:2003/Cor 1 2006 </gco:CharacterString:
</gmd:metadataStandardVersion:
- <gmd:dataSetURI>

<gco:CharacterString=>http:/ /www.ipf.tuwien.ac.at/insitu/ </gco:CharacterString>
</gmd:dataSetURI>
- <gmd:spatialRepresentationInfo:
- <gmd:MD_VectorSpatialRepresentation>

- <gmd:topologyLevel>

<gmd:MD_TopologyLevelCode codeList="./resources/codeList.xml#MD_TopologyLevelCode"

codeListValue="geometryOnly":>geometryOnly</gmd:MD_TopologyLevelCode>

</gmd:topologyLevel>
- <gmd:geometricObjects=
- <gmd:MD_GeometricObjects>
- <gmd:geometricObjectType>
<gmd:MD_GeometricObjectTypeCode codeList="./resources/codeList.xml#MD_GeometricObjectTypeCode"

codeListValue="point">point</gmd:MD_GeometricObjectTypeCode>

</gmd:geometricObjectType:
- <gmd:geometricObjectCount=
<gco:Integer>-9999</gco:Integer:
</gmd:geometricObjectCount=
</gmd:MD_GeometricObjects=
</gmd:geometricObjects>
</gmd:MD_VectorSpatialRepresentation=
</gmd:spatialRepresentationInfo
- <gmd:referenceSystemInfo>
- <gmd:MD_ReferenceSystem>
- <gmd:referenceSystemIdentifier>
- <gmd:RS_Identifier>
- <gmd:code>
<gco:CharacterString>EPSG:4326 </gco:CharacterString>
</gmd:code>
</gmd:RS_Identifier>
</gmd:referenceSystemIdentifier=
</gmd:MD_ReferenceSystem>
</gmd:referenceSystemInfo>
- <gmd:identificationInfo>
- <gmd:MD_Dataldentification>
- <gmd:citation>
- <gmd:CI_Citation>
- <gmd:title>
<gco:CharacterString=International In Situ Soil Moisture Database - Version 0.1</gco:CharacterString>

</gmd:title>
- <gmd:date>
- <gmd:CI_Date>
- <gmd:date>
<gco:Date>2009-09-03</gco:Date>
</gmd:date>

- <gmd:dateType>
<gmd:CI_DateTypeCode codeList="./resources/codeList.xml#CI_DateTypeCode"

codeListValue="publication">publication</gmd:CI_DateTypeCode=
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= Full data access only for
registered AND screened
users.

= Data providing networks
and ISMN must be cited
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Web portal

ozilla Firefox

it View History Bookmarks Tools Help
e +C X & ( [i#f] | heep:, ipF tuwien. ac. atfinsitufind ion=com_c % | [G[cocqe 2
(3 (8] Most visited
-~
Welcome to the Data Hosting Facility of the !
s
[ wens
Required field | @ Information: Point mouse to icon
» Home
» Contributing Networks Title: [ |
»
el First Name: | ‘ L
} Conditions of Use
» Download Instructions Last Name: | |e®
» About Us Email: [ oo
> Insitute: [ |
» Imprint
b Newsletter Department: | |
Address: | ‘
CB Login
Country: | ‘
Username
Type:
Password
URL: [ |
[ Remember me Telephone: | ‘
Fax: | ]
Forgot login?
No account yet? Register Research
interests:
Area of interest
{e.g.
globalfregional
specific test
site):
Aimed
application of in
situ data sets
{please be
precise): =
Username: | ‘ o
Password: [ |0
Verify Password: | ‘ [i]
Newsletter
Receive HTML?
Required field | @ Information: Point mouse to icon
v
Done




Web portal

= No download options

Select Data by Latitude/Longitude V| select Data by Latitude/Longitude >
Latitude Longitude Latitude Longitude

south-west comer I I south-west comer I I

north-east comer I I north-east comer I I

Select from Map Select from Map

Advanced Download

= Zoom level restriction

e

Denton

Fort,Worth %
+ *Dallas
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User experiences

= ~170 users

[0 Registered Users
/ .
Registration Progress For Last 12 Honth] @ Activated Users

28 30

20

10

May Jun Jul Aug Sep Oct MNov Dec Jan Feb Mar Apr  May

m Higher education

M Research organisation
W Pulic body

m Non-profit organistaion

M Private company

N
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User experiences

Bangladesh; 1

Austria; 3
) Australia; 4
Belgium; 2 |_ /_Afghanistan; 1
Brazil; 1 \ USA; 42
~\
China; 19

Denmark; 2
Ethopia; 1

G . 4 .
ermany; ~_ K; 10

Greece; 1

Hungary;1 _——

Iran; 2

Japan;z\

Malaysia; 2 _—%

Norway; 1_/; Pailand; Syria; 1
Palestine/Isr ;_/ \
Canada; 2 3 . in;

Portugal; 1

Ukraine; 1

Luxembourg;

L etherlands; 9
Nigeria; 2

Phillippines; 1
Czech Republic; 1

Republic of Korea; 3
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User experiences

= User feedback

“I can say that it was easy to register and download the data. It is also
easy to share my data sets and to include them in the website.
Moreover, | think that the website is a very good opportunity to have
data from several parts of the world. Therefore, for the first time, the
ISMN allows to test and validate satellite sensors and model in a very
robust way.”

Luca Brocca, June 2010, describing his experiences with the ISMN
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User experiences

= Several validation studies

= WindSat
035 — oas 0.5 7
e SWI*-WINDSAT-T=13.3 045 | | ¢ SWI-WINDSAT-T=13.3 //
0.3 ~ WINDSAT /
0.4 - l,
=" @
S 0.25 - 5 0.35 - 4
3 .‘g R? = 0.5185 //
% 0.2 - 2 0.3 - A A
5 § 0.25
% 015 -
] P 02-
E 77}
3 L
0.05 - _ 0.1 1 5%
OzNet Station Y3 0.05 -
0 T T T T T T T T T T T T T 0 . -
m M M ™ N O Wnw o w v
8 888333323 38388 8 8
2 295 25298 8 £ 8323858 0 0.1 0.2 0.3 0.4 0.5
L =2« 9022229030 zue 3 WINDSAT soil moisture
8 2 8 IKNNITsIT SR 85 3 8
WINDSAT
R,s= 0.720
Rswi= 0.844

Courtesy: Luca Brocca
RMSDg,+~= 0.030
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User experiences

= ASCAT TU Wien
= AMMA (Station BT)

Rpe;=0-90809 RMSD .. =0.11842 R, . =0.91223 RMSD,, ,.=0.11818

L T
0.8 | ,
gg) 6L bAe e i RS WA BN AN s |N-S[TU
b3 o 1T | — SSMre
. AN U PR N RO 1)t SURRUNO SOUORORORURORRRONY | I | 01O SRRl - IEOUURRRRORUROON SO A (|l B | USROS 1 SSM
© : cdf
02 -4 ............................ .
Fepd7 Jun07 Sepld7 DecO7 Apr08 Jul08 Oct08 Jan09 May09 Aug09 Nowvd9
RREG=0'91763 RMSDREG=O'“238 RC[I==0'92453 RMSDCDF=0'1°986 T=15
1 T
0.8 | i
[ — |N-S|TU
S 06 ! "
_g;" ”{ i .................... Sere
04 B (| SR ] ¥ SR SWi
§ ﬁl., : cdf
02 6 .:;:;',’.‘n

0 bt : e g ;
Feb07 Jun07 Sep07 DecO7 Ap08 Jul08 Oct08 Jan09 May09 Aug09 Nova9
Courtesy: Luca Brocca
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User experiences

= Intercomparison (pearson‘s R) across several sites in Europe

SSM-REG SSM-CDF
FR-VOB-mod n FR-VOB-mod : e
FR-PRG-obs FR-PRG-0bs |------------at T3 N oeoet
FR-LZC-obs | FR-LZC-obs
FR-URG-obs FR-URG-0bS | -------comam -tk -2 ol - - - - -
SP-VCE-mod | SP-VCE-mod }:-------------
SP-106-mod SP-106-mod [--------""tane e - TRy -
SP-106-0bs SP-106-0bs [--------------J----gk--------
SP-F11-mod SP-F11-mod f---------------
SP-F11-obs SP-F11-obs f------------
SP-K10-mod SP-K10-mod
SP-K10-o0bs SP-K10-o0bs
LU-BIB-mod 1 LU-BIB-mod
LU-BIB-obs ' LU-BIB-obs
IT-CHI-mod | [T-CHI-mod
IT-TOR-mod [T-TOR-mod k!
[T-MEL-mod IT-MEL-mod - -
IT-BAG-mod -, IT-BAG-mod p*
IT-CAP-mod |--- IT-CAP-mod
[T-SPO-mod IT-SPO-mod
[T-CER-mod | IT-CER-mod 4
IT-VAL-mod i IT-VAL-mod i i
0 0.5 0 0.5 1
SWI-REG SWI-CDF
— ASCAT ====- AMSRE-LPRM ===e=e=- - AMSRE-NASA AMSRE-PRI

Brocca et al., subm.
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Summary and outlook

= |SMN was successfully implemented
= 20 networks
= >500 stations
= Period 1952-2011
= Low cost (open source)

= Only shortly after going online, the ISMN seems to evolve as the
integrated distribution platform for in-situ soil moisture measurements

= [ntegration of Robock's Global Soil Moisture Data Bank

= Data of several networks are distributed only through ISMN (e.g. CALABRIA,
CAMPANIA, REMEDHUS, SMOSMANIA, GSMDB)
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Summary and outlook

= Many additional networks interested in participating
= Fluxnet (Global)
= SCAN (USA)
= COSMOS (USA)
= TERENO (Germany)
= SwissSMEX (Switzerland)
= Valencia Anchor Station (Spain)
= Delaware Environmental Observing System (DEOS; USA)
= Climate Reference Net (USA)
= USDA dense networks (USA)
= Many others (including SMOS cal/val teams)

= We strongly encourage also other networks to participate!
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Summary and outlook

= Ongoing automation of processing new incoming datasets

= Only works if networks provide their data in a standardised and automized
way

= |s full automation possible for all networks?
= |Implementation of Near Real-Time Datasets
= Several NRT datasets available in Finland, Germany, US (SCAN, COSMOQOS)

Data Viewer

Data file example: Station: Maws
Network: FMI
2011/03/08 20:00:
air_temperature(C)_2.00m PT100_1:-0.46
soil_moisture(m3m-3 * 100)_0.02m ThetaProbe ML2X_B:2.17
soil_temperature(C)_0.02m QMT103_B:-4.03
30

#1;date-stamp (yyyy-mm-dd)

#2;Time-stamp (hh:mm:ss; UTC) 2

#3;Hydraprobe Znalog (2.5 Volt);sm;% vol;0.00;0.05;vertical

#4;Hydraprobe AZnalog (2.5 Volt);sm;% vol;0.00;0.10;vertical 10
$#5;Hydraprobe Znalog (2.5 Volt);sm;% vol;0.00;0.20;vertical

#6;Hydraprobe Znalog (2.5 Volt);sm;% vol;0.00;0.50;vertical o
#7;Hydraprobe Znalog (2.5 Volt);sm;% vol;0.00;1.00;vertical

#8;Hydraprobe Znaleg (2.5 Volt);ts;degree C;0.0000;0.050;vertical e
$#9;Hydraprobe Znalog (2.5 Volt);ts;degree C;0.0000;0.10;vertical

-20

$#10;Hydraprobe Analog (2.5 Volt);ts;degree C;0.0000;0.20;vertical
#11;Hydraprobe Analog (2.5 Volt);ts;degree C;0.0000;0.50;vertical -30 1 i 1 i i i 1 i
#12;Hydraprobe Analog (2.5 Volt);ts;degree C;0.0000;1.00;vertical O6Mar 13Mar 200ar 27::|Ld Varig::?:; to gra[‘l:APf 174p1 24hpr 01May
#13 soil_temperature(C)_0.02m QMT103_B -

- soil_moisture(m3m-3 * 100)_0.02m ThetaProbe ML2X_B ~
3 | air_temperature(C)_2.00m PT100_1 i~

2002-01-01;00:00:00;22.10,;21.11;20.00;18.23;15.32;15.22;14.12;13.65;12.32;12.33 changethetimeintervalantheleftand

2002-01-01;01:00:00;22.10;21.11;20.00;18.23;15.32;15.22;14.12;13.65;12.32;12.33

2002-01-01;02:00:00;22.10;21.11;20.00;18.23;15.32;15.22;14.12;13.65;12.32;12.33 Cancel |
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Summary and outlook

= Some data still contain outliers
= Can we improve quality control ?
= Reliable quality flags are important for operational use of data.
= Systematic differences and drifts
= Characterisation of stations (temporal stability, systematic errors)
= Required for reliable validations

Data Viewer Data Viewer
Station: K04 Station: J14
o2 Network: REMEDHUS Network: REMEDHUS
2007 02/16: N
sssssss ture(%)_0.00m-0.05m:21.4 Zoom:t' 5' 1h 1d 5¢ im 3m 6m 1y Max 2008/11/30 00:00 UTC
soil_| _temperature(C)_0.00m-0.05m:8 e soil moisture(%) - 0.00 m to 0.05 m 13.4 e soil temperature(°C) - 0.00 m to 0.05 m 3.4

35

30 )

, | | |l |

20 I | I |

15 il s

‘ ‘ |“ aadrl § ULLsranral lﬁ”%’luu\v\w
10 !’ ' Sep 2008
5 !
<
0 L Select Variables to graph
Apr May 07 i line 1 line 2 line 3
Select Variables t o graph ] - soil moisture(%) -0.00mto 0.05m |+ soil temperature('C)-0.00mto 0.05m ~ none v
Isol moisture(%)_0.00m-0.05m ¥ | soil_temperatur e(C) 0.00m-0.05m ¥ | none VI
Change the time interval on the left and
Change the time interval on the left and GEGEE
Cancel | Cancel |

m SMAP cal/val workshop , 3-5 May 2011, Oxnard, USA



Summary and outlook

= Long-term operation
= \What other networks will participate?
= Official SMAP cal/val portal?
= How can funding and operation be guaranteed beyond 20127
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= Dorigo, W., van Oevelen, P., Wagner, W., Drusch, M., Mecklenburg, S., Robock, A.,
Jackson, T. (2011). A New International Network for in Situ Soil Moisture Data. Eos
Transacations American Geophysical Union 92(17): 141-142.

Eos, Vol. 92, No. 17, 26 April 2011

VOLUME92  NUMBER 17
26 APRIL 2011

EOS, TRANSACTIONS, AMERICAN GEOPHYSICAL UNION PAGES 141-148

The network itself is managed at the

A NeW Internation al Network Vienna University of Technology. The first

phase of ISMN has been completed—it
< < < < involved designing and implementing the
fOr ln Sltu SOll MOlSture Data system and ingesting the first data sets. The

second phase, which began in January 2011,

PAGES 141-142 of organizations means that global studies entails the implementation of an improved
incorporating ground-based soil moisture quality control system, inclusion of addi-
. . ) measurements are tedious to perform. tional networks, and the development of a
The International Soil Moisture Network To overcome these issues, the Global plan that works toward full automation and
(ISMN) is a new data-hosting center where Energy and Water Cycle Experiment near-real time ingestion of data sets. Sub-

= Dorigo, W.A., Wagner, W., Hohensinn, R., Hahn, S., Paulik, C., Drusch, M., Mecklenburg,
S., van Oevelen, P., Robock, A., Jackson, T. (2011). The International Soil Moisture
Network: a data hosting facility for global in situ soil moisture measurements. Hydrolology
Earth System Sciences Discusions 8. 1609-1663.
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Many thanks to all networks contributing to
ISMN!

http://www.ipf.tuwien.ac.at/insitu

wd@ipf.tuwien.ac.at
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